MINING AND METALLURGY
Published by the American Institute of Mining- and Metallurgical Engineers
Engineering: Societies' Building, 25-33 West 39th Street,                                    New York City
Number 158                     FEBRUARY, 1920                      Section 14
An Experiment in One-piece Gun Construction
BY P. W. BKIDGMAN,* CAMBRIDGE, MASS.
(New York Meeting, February, 1920j
DURING the war, the Navy undertook the construction, under my direction, of an experimental gun embodying features designed to lessen -the cost and time of production. These experiments were initiated after representations as to their desirability had been offered by myself, by the Naval Consulting Board, and by the National Research Council. The first drawings were made in June, 1917, and the experiment was completed in November, 1918.
For the sake of clearness it will pay to recapitulate briefly the fundamental idea of gun construction. It is well known that if a hollow cylinder is subjected to internal fluid pressure, the maximum stress occurs in the inside layers, the outer parts carrying much less than their due share of the stress. This inequality of stress is more pronounced the thicker the walls of the cylinder. If such a cylinder is pushed to the elastic limit, failure in elasticity will take place long before the outer layers have reached the limit of their capacity. Economical use of the material would demand, however, that all parts of the cylinder reach the limits of their capacity simultaneously. This may be brought about, at least in cylinders of not too great thickness, by producing in the inner layers an initial compression, and in the outer layers an initial tension. The effect of internal pressure is at first to relieve the compression of the inside layers, while increasing the tension of the outside layers. If the initial stresses are properly distributed, all parts of the cylinder will reach their elastic limits simultaneously, thus giving a cylinder of maximum strength for its weight.
In gun construction as hitherto practiced, this initial distribution of stress is produced either by winding the inner lube with wire, a common English practice, or by shrinking hoops over the inner tube, which has been the standard American practice. Either process is long and expensive, particularly with the larger guns, 12- or 14-in., which require
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